We have performed differential conductance versus voltage measurements of Au/MgB 2 point contacts. We find that the dominant component in the conductance is due to Andreev reflection. The results are fitted to the theoretical model of BTK for an s-wave symmetry from which we extract the value of the order parameter (∆) and its temperature dependence. From our results we also obtain a lower experimental bound on the Fermi velocity in MgB 2 .
K. They also found a good fit to a BCS model with an isotropic order parameter of a larger amplitude (∆=5-7 meV). We report here on the temperature dependence of point contact measurements on MgB 2 in the Sharvin limit (4). From these measurements we extract the temperature dependence of the order parameter and calculate a lower bound for the Fermi velocity in MgB 2 . The resulting spectra can be fitted according to the BTK (5) show the spectra after normalization, the conductance data being divided by the value of the conductance at V>∆, where it reaches a constant value.
In figure 1 we show the differential conductance of the highest resistance contact R (V=25 mV)= 45 Ohm, at a temperature of 4.2 K. The data was fitted using an s-wave symmetry order parameter with ∆=4 meV, Z=0.9 and a smearing factor Γ=2 meV. Figure 2 shows the data for a contact with a resistance of R (V=25 mV)= 24 Ohm at a temperature of 4.2 K.
Fitting parameters are ∆=3.8 meV, Z=0.75 and Γ=1.5 meV.
In figure 3a we show the characteristics of our lowest Z contact, measured at 7.4 K. The contact resistance was R (V=25 mV)=9 Ohm.
The data was fitted with s-wave symmetry ∆=3 meV, Z=0.57 and (9)). This in agreement with the value of the average Fermi velocity of 4.8x10 7 cm/sec calculated by Kurtus et al. (10) At voltages above 6 mV the BTK theory fails however to explain the data. First the measured conductance rises above the BTK fit until it reaches a maximum separation around 8.6 mV, then it crosses the fit line and continues below it until a maximum separation at around 15 mV. The data and the fit join around 20 mV. This behavior is seen both for negative and for positive bias. The misfit may be due to the bosons mediating the attractive el-el interaction. We subsequently measured the same contact at different temperatures; 10K, 14 K and 25 K. This is shown in Fig. 3b, 3c and 3d. We find that the resistance at high voltage is constant at the different temperatures. We used the same Z and the same Γ, as for the 7.4 K measurement and changed only ∆ and T, to fit the data.
From this procedure we were able to extract ∆ as a function of temperature temperature in fig4. We were able to fit the data to the BCS prediction using ∆(0)=3 meV and T c =29 K. This T c is lower then the bulk critical temperature of 39 K. However if we assume that the highest gap value we measured of 4 meV corresponds to the bulk T c and that ∆ is proportional to a local T c we get T c (∆=3 meV)=(3/4)*39=29.3 K. This is then in agreement with our fitted value. In any case, the value of T c predicted by the weak coupling limit, ∆(0)/k B T=1.76, for ∆(0)=3 meV is 19.8 K, while our Data shows that T c of the contact is definitely above 25
K. This gives an upper limit to the ratio ∆(0)/k B T c of 1.4, lower than the BCS weak coupling value of 1.75. We obtain for ∆(0)/k B T c the same value of 1.4 if we use our highest measured value of ∆=4 meV and T c =39 (11), thus we find that MgB 2 is intrinsically in the clean limit, since the value of ξ 0 that we calculated is independent of the mean free path. The value of the mean free path is also larger than the size of the point contact a ≅ 20 to 40 A o , which we calculate from the measured contact resistance and the fitted Z value.
(Using the relations R n =R 0 (1+Z 2 ) and R 0 =ρl/4a 2 (5) and the value for ρ from Ref. (11)). Our contacts are thus in the Sharvin limit. (a<<l)
In conclusion we showed data of low Z, point contact measurements on 
